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(54) OPTICAL CLOCK GENERATOR 

(57)Abstract: 

PURPOSE: To provide a small optical clock generator 
which easily stabilizes frequency at low cost by providing 
a semiconductor laser which has a saturable absorption 
area that couples at least a part of optical power from 
the semiconductor laser which generates periodic light 
pulse by the direct modulation of exciting current. 
CONSTITUTION: A semiconductor laser 1 is driven by 
direct current of direct current A2 and the high 
frequency or periodic pulse signal from a signal 
generator 3 -through a bias tee 4, and an input light pulse 
train 5 that allows less fluctuation is generated. The 
manually provided light pulse train 5 is coupled with a 
modeHocking semiconductor laser 8 by a collimation 
lens 6 and a focus lens 7. Though passive modeHocking 
is allowed for the modeHocking semiconductor laser 8 
by direct current supply and reverse bias application to 
a saturable absorption area 1 1 by a bias power source 
12 by direct current source B10 for a gain area 9, 
fluctuation of modeHocking operation is suppressed by 
incidence of the input light pulse train 5. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to optical communication and the optical clock 
generation machine which generates the ultrashort light pulse train of a useful ultra high-speed 
repeat in optical measurement 
[0002] 

[Description of the Prior Art] In recent years, the demand of the technique which enables 
generating of the light pulse train which has the repeat frequency of dozens of GHz or more as 
ultra high-speed optical communication and a basic technique of optical information processing 
is increasing. As one of the optical oscillators which generate a high-speed light pulse, the 
semiconductor laser which carries out mode locking actuation according to two sections or 3 
section structures is mentioned. A periodic picosecond light pulse train is generated by the mode 
of operation called passive mode locking by this device by impressing a reverse bias to one 
section separated with the electrode, and making it act as a saturable absorption field. 
[0003] Usually, in such a light pulse train, since fluctuation of the period of a pulse is large, the 
method of applying to semiconductor laser the output from the stable electric RF source of 
release which has a frequency equal to the repeat of a light pulse in order to reduce this is 
taken. This technique is described in the paper carried, for example ranging from p.2186 [ of the 
journal OBUKANTAMU electronics (IEEE J.Quantum Electron.) magazine by Derek Son and 
others (D. J.Derickson) ] to p.2202 of volume [ 28th ] No. 10. Drawing 2 shows the configuration 
of the hybrid mold mode locking semiconductor laser which is the conventional optical clock 
generation machine. The mode locking semiconductor laser 8 carries out passive mode 
synchronous operation by supply of a direct current by DC power supply B10 to the gain field 9, 
and impression of the reverse bias by the bias power supply 12 to the saturable absorption field 
11, and impresses [ with this configuration / further ] a RF signal with an equal frequency with a 
signal generator 3 repeatedly to the saturable absorption field 1 1 with the output light pulse train 
14 through the bias tee 4 for stabilization of operation. 
[0004] 

[Problem(s) to be Solved by the Invention] In optical-communication application, it is required to 
stabilize the precision of the repeat frequency of a light pulse and stability of operation as much 
as possible. In the above-mentioned mode locking semiconductor laser, although the optical 
nonlinear phenomenon of passive mode locking is stabilized by the modulation by the RF, it is not 
easy to attain the stability required of optical communication also by this approach. An about 
30dBm RF must be inputted into semiconductor laser for sufficient stabilization by the electric 
modulation. However, using the ultrahigh frequency of such high power, very special device and 
components are needed and the problem that equipment becomes on a large scale and 
expensive arises. 

[0005] The object of this invention is to offer the optical clock generation [ which it is small and 
cheap and stabilization of a frequency tends to carry out ] machine which removed the fault 
which the conventional optical clock generation machine mentioned above has. 
[0006] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLeije 



2005/10/14 



UP,08-148749,A [DETAILED DESCRIPTION] 



2/3 "S— v 



[Means for Solving the Problem] The optical clock generation machine by this invention is 
characterized by having the 1st semiconductor laser which generates a periodic light pulse train 
by the direct modulation of an exciting current, a means to combine a part of optical output [ at 
least ] from this semiconductor laser, and the 2nd semiconductor laser which has a saturable 
absorption field. Moreover, it is characterized by having the 1st semiconductor laser which 
generates a steady continuation light, a means to carry out intensity modulation of the optical 
output from this semiconductor laser, and to generate a periodic light pulse train, a means to 
combine a part of this light pulse train output [ at least ], and the 2nd semiconductor laser that 
has a saturable absorption field. And the 2nd semiconductor laser is characterized by carrying 
out self-pulsation actuation or passive mode synchronous operation according to a saturable 
absorption operation. 
[0007] 

[Function] In this invention, the stable periodic light pulse train is poured in and self-pulsation 
semiconductor laser and passive-mode-locking semiconductor laser are stabilized by 
impregnation synchronous operation. The stable light pulse train is acquired by carrying out 
intensity modulation of the direct modulation of the exciting current of semiconductor laser, or 
the output of semiconductor laser which carries out continuous oscillation with an optical 
intensity modulator. However, since these light pulses usually have time amount width of face of 
10 or more pses, it is difficult to acquire a light pulse train with a good repeat frequency [ of 
separation ] of dozens of GHz by the optical multiplexer. Then, such a light pulse train is made to 
generate on the frequency of about 10GHz, and the light pulse train into which time amount 
width of face was compressed by pouring the light into the semiconductor laser which has a 
saturable absorption field is acquired. At this time, the pulse frequency of the semiconductor 
laser which has a saturable absorption field of operation performs setting out which is in 
agreement with the repeat frequency of the light pulse train to pour in. In passive-modeHocking 
semiconductor laser, pulse compression arises effectively according to the circumference 
phenomenon in the resonator of a light pulse especially among the semiconductor laser by which 
optical impregnation is carried out. Moreover, it is based on the frequency drawingHn 
phenomenon to the main optical frequency and the side band which carried out phase simulation 
of impregnation light that the light pulse frequency from the semiconductor laser by which 
optical impregnation is carried out is stabilized like an impregnation light pulse train. That is, it is 
not by the electric modulation about the optical nonlinear phenomenon in the semiconductor 
laser which has a saturable absorption operation, and stabilization can be efficiently attained by 
the optical approach by the optical input from the outside. 
[0008] 

[Example] Next, with reference to a drawing, an example is shown about this invention. Drawing 1 
expresses typically one example of the configuration of the optical clock generation machine 
which applied this invention. 

[0009] Semiconductor laser 1 is driving through the bias tee 4 by the high frequency or the 
periodic pulse signal from a direct current by the direct current A2, and a signal generator 3, and 
generates few input light pulse trains 5 of fluctuation. This input light pulse train 5 is combined 
with the mode locking semiconductor laser 8 with the collimation lens 6 and the focal lens 7. 
Moreover, although not illustrated, an isolator is arranged between the collimation lens 6 and the 
focal lens 7. Although the mode locking semiconductor laser 8 carries out passive mode 
synchronous operation by supply of a direct current by DC power supply B10 to the gain field 9, 
and impression of the reverse bias by the bias power supply 12 to the saturable absorption field 
11, fluctuation of mode locking actuation is controlled by the incidence of the equal input light 
pulse train 5 of a repeat frequency according to the synchronous operation to this. Thus, the 
stable optical synchronous output light pulse train 13 with narrow time amount width of face with 
little [ and ] fluctuation is acquired. 

[0010] In this example, the distributed feedback laser which has the InGaAs/InGaAsP multiplex 
quantum well structure where an overall length is about 0.5mm as semiconductor laser 1 was 
used. The RF frequency from a signal generator 3 was set to 10GHz. Moreover, the cleavage 
plane reflective mold laser of two electrodes which have the InGaAs/InGaAsP multiplex quantum 
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well structure where an overall length is about 4mm was used for the mode locking 
semiconductor laser 8. By operating these semiconductor laser on suitable conditions, the 
optical synchronous output light pulse train 13 of time amount **** 5ps by which timing 
fluctuation was controlled to the same extent as the input light pulse train 5 by the input light 
pulse train 5 of time amount **** 20ps being acquired from semiconductor laser 1, and 
combining it with the mode locking semiconductor laser 8 about 100mW was acquired. 
[0011] In addition, although the semiconductor laser which has InGaAs system multiplex quantum 
well structure was indicated in the example in the example, it is clear that you may constitute 
according to distribution feedback structure instead of not being limited to a specific ingredient 
system from a theoretic standpoint, and the reflecting mirror of the resonator of mode locking 
semiconductor laser being based on a cleavage plane. Moreover, a fiber may be used instead of a 
lens. Furthermore, although the above-mentioned example showed the case where passive- 
mode-locking semiconductor laser was used as semiconductor laser which has a saturable 
absorption field, when about 10 ps(es) are sufficient as the time amount width of face of a light 
pulse, the semiconductor laser which carries out self-pulsation actuation can be used. Moreover, 
although the above-mentioned example described the case of the semiconductor laser by the 
direct modulation of a current as a source of release of the stable input light pulse, in order to 
generate an input light pulse, intensity modulation of the optical output from the semiconductor 
laser of continuous action may be carried out with an optical intensity modulator. 
[0012] 

[Effect of the Invention] As mentioned above, according to this invention, the light pulse of the 
fully stabilized important picosecond field can be obtained on future ultra high-speed optical- 
communication application by the configuration with the light burden to an electric control 
system. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram of the example of the optical clock generation machine 
which applied this invention. 

[Drawing 2] It is drawing showing the configuration of the conventional optical clock generation 
machine. 

[Description of Notations] 

1 Semiconductor Laser 

2 DC Power Supply A 

3 Signal Generator 

4 Bias Tee 

5 Input Light Pulse Train 

6 Collimation Lens 

7 Focal Lens 

8 Mode Locking Semiconductor Laser 

9 Gain Field 

10 DC Power Supply B 

1 1 Saturable Absorption Field 

1 2 Bias-Power-Supply B 

13 Optical Synchronous Output Light Pulse Train 

14 Output Light Pulse Train 
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